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(54) Abstract Title 

Roller retainer 

(57) A roller retainer 11 encloses an outer periphery of 
the roller 9 situated on a diagonal 20 when the roller 9 is 
viewed from the side surface thereof. Whether the rollers 
9 are arranged in a parallel manner or in a cross manner, 
the roller retainer 11 is able to keep a constant position. 
Furthermore, since the roller retainer 11 restricts a corner 
portion 9a of the roller 9, the roller 9 is difficult to slip off 
the roller retainer 11 and thus the roller can be positively 
restricted, thereby being able to control the skew of the 
roller 9. 
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ROLLER RETAINER, ROLLER SCREW USING ROLLER RETAINER 

AND 

ROLLING GUIDE APPARATUS USING ROLLER RETAINER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a roller retainer which is 
used in a rolling guide apparatus and a roller screw and also which 
is used to hold rollers rolling through a circulation passage in 
such a manner that the rollers can be freely rotated and slid. 

2. Description of the Related Art 

Conventionally, thexe is known a roller screw structured such 
that a plurality of rollers are interposed between a screw shaft 
and a nut member. In case where the screw shaft is rotated with 
respect to the nut member, the nut member is moved linearly in 
the axial direction of the screw shaft. In the screw shaft, there 
is formed a spiral-shaped roller rolling groove. On the other 
hand, in the nut member, there is formed a roller circulation passage 
including a spiral- shaped load rolling groove which is so formed 
as to correspond to the roller rolling groove of the screw shaft. 
The rollers roll in such a manner that they move along the outer 
periphery of a^ screw groove between the screw shaft and nut member, 
thereby circulating through the roller circulation passage. In 
such roller screw, the plurality of rollers are, in some cases, 
arranged parallel in the roller circulation passage in order that 



1 



the axes of the mutually adjoining rollers can be held almost parallel 
to each other; and, in other cases; they are cross arranged in 
such a manner that the axes of the mutually adjoining rollers cross 
each other. 

Generally, in a roller screw in which only the rollers are 
arranged in the roller circulation passage, the movements of the 
respective rollers can vary from one another, and the rollers can 
fall down in. a plane including the axes of the rollers and the 
advancing direction of the rollers to thereby cause a so called 
skew. Such skew interferes with the lined-up circulation of the 
rollers. To prevent the skews of the rollers, , there is proposed 
use of a roller retainer which can hold the rollers in such a manner 
that the rollers can be freely rotated and slid. As shown in Fig. 
13, the roller retainer 2 encloses the outer periphery of a roller 

1 that is situated on the center line la of the roller 1 when the 
roller 1 is viewed from the side surface thereof, and thus restricts 
the roller 1 to thereby prevent the roller 1 against skew. 

However, in the conventional roller retainers 2, when the 
rollers 1 are arranged in a crossing manner, the roller retainers 

2 are also arranged in a crossing manner that the roller retainers 
2 cross each other, which makes it impossible to obtain, a large 
contact area between the roller retainers 2. For this reason, 
the conventional roller retainers 2 cannot be applied to the rollers 
1 which are cross arranged. 

Also, since the conventional roller retainer 2 encloses the 
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outer periphery of the roller 1 that is situated on the center 
line la of the roller 1 when the roller 1 is viewed from the side 
surface thereof/ the roller 1 is easy to slip off the roller retainer 
2 and the roller retainer 2 is not be able to provide a sufficient 
force to hold the roller 1, thereby raising a fear that the skew 
of the roller cannot be controlled. 

, SUMMARY OF THE INVENTION 
*The present invention aims at eliminating the above drawbacks 
found in the conventional roller retainer , and therefore an object 
of the invention is to provide a roller retainer which can be applied 
to bpth of cross arranged rollers and parallel arranged rollers 
and can restrict the rollers more positively in such a manner the 
skews of the rollers can be controlled, as well as a linear guide 
apparatus and a roller screw respectively using such roller 
retainers . 

Now, description wili be given below of the invention- By 
the way, for easy understanding of the invention, reference numerals 
shown in the accompanying drawings are stated herein while putting 
them in parentheses; however, the invention is not limited to the 
illustrated embodiments thereof. In attaining the above object, 
according to the invention, the outer periphery of a roller situated 
on a diagonal when the roller is viewed from the side surface thereof 
is enclosed by a roller retainer, and the corner portion and 
cylindrical portion of the roller are restricted. 
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In other words, according to a first aspect of the invention, 
there is provided a roller retainer (11) for holding a roller (9) 
circulating through a roller circulation pass age, wherein the roller 
retainer (11) encloses the outer periphery of the roller (9) situated 
on a diagonal (20) when the roller (9) is viewed from the side 
surface thereof. Here, the roller retainer may hold a plurality 
of rollers, which respectively circulate through the roller 
circulation passage, in a series manner, or the roller retainer 
may hold the plurality of rollers individually. 

According to the first aspect of the invention, since the 
roller retainer encloses the outer periphery of the roller that 
is situated on the diagonal when the roller is viewed from the 
side surface thereof, the roller retainer is allowed to keep a 
constant position whether the rollers are arranged in a parallel 
manner or in a cross manner and thus the disposition of the roller 
retainer is free from the influence of the direction of the roller. 
Therefore, there can be obtained a roller retainer which can be 
appliednot only to a structure in which rollers are parallel arranged 
but also to a structure in which rollers are cross arranged. Also, 
because the roller retainer restricts the corner portion of the 
roller, the roller is difficult to slip off the roller retainer, 
thereby being able to restrict the roller positively, so that the 
skew of the roller can be controlled. 

Also, according to a second aspect of the invention, in a 
roller retainer according to the first aspect of the invention, 
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the roller retainer (11) holds individually a plurality of rollers 
(9) which are respectively allowed to circulate through the roller 
circulation passage. 

In the case of a roller screw> the circulation path of a roller 
draws a spiral shape, in case where a roller retainer is formed 
in a band shape so that it can hold a plurality of rollers in a 
series manner, the roller retainer is spirally twisted and a load 
is thereby applied to the roller retainer, which raises a fear 
that the roller retainer can be damaged or broken. However, 
according to the second aspect of the invention, since the roller 
retainer holds the plurality of rollers individually, even in case 
where the circulation path of the roller is formed in a spiral 
shape, the roller retainer can be prevented against damage or 
breakage. 

Further, according to a third aspect of the invention, in 
a roller retainer according to the first or second aspect of the 
invention, the roller retainer (11) is molded with the roller (9) 
inserted therein. As the molding method, for example, there can 
be employed a method in which molten resin is injection molded 
into a metal mold in which the roller has been installed. 

According to the third aspect of the invention, a clearance 
between the roller, retainer and roller can be made small to thereby 
be able to restrict the roller positively. 

Also, according to a fourth aspect of the invention, there 
is provided a roller screw comprising: a track shaft (5) including 
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a spiral-shaped roller rolling groove (5a) having a V-shaped section; 
a slide member (6) comprising a roller circulation passage including 
a spiral-shaped load rolling groove (6a) having a V-shaped section 
and assembled to the track shaft (5) in such a manner that it can 
be moved with respect to the track shaft (5) , the load rolling 
groove (6a) being so formed as to correspond to the roller rolling 
groove (5a); a plurality of rollers (9) respectively arranged and 
stored in the roller circulation passage and allowed to circulate 
through the roller circulation passage in linking with the relative 
motion of the slide member (6) with respect to the track shaft 
(5); and a plurality of retainers (11) for holding the plurality 
of rollers (9) individually in such a manner that the rollers (9) 
can be rotated and slid, wherein each of the roller retainers (11) 
encloses the outer periphery of its associated one of the rollers 
(9) that is situated on a diagonal (20) when the roller (9) is 
viewed from the side surface thereof , and also wherein, in at least 
one of the roller rolling groove (5a) and load rolling groove (6a) , 
there is formed a guide groove (10, 14) for guiding the roller 
retainer (11) - 

According to the fourth aspect of the invention, not only 
there can be obtained the above-mentioned operation effects, but 
also, since the roller retainer is guided by the guide groove, 
the fall-down of the roller retainer as well as the skew of the 
roller can be controlled. 

Further, according to a fifth aspect of the invention, there 
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is provided a rolling guide apparatus comprising: a track shaft 
(31) including a roller rolling groove (31a) having a V-shaped 
section; a slide member (32) comprising a roller circulation passage 
including a load rolling groove (32a) having a V-shaped section 
and assembled to the track shaft (31) in such a manner that it 
can be moved with respect to the track shaft (31) , the load rolling 
groove (32a) being so formed as to correspond to the roller rolling 
groove (31a); a plurality of rollers (9) respectively arranged 
and stored in the roller circulation pas sage and allowed to circulate 
through the roller circulation passage in linking with the relative 
motion of the slide member (32) with respect to the track shaft 
(31) ; and, a plurality of retainers (11) for holding the plurality 
of rollers (9) individually in such a manner that the rollers can 
be rotated and slid, wherein each of the roller retainers (11) 
encloses the outer periphery of its associated One of the rollers 
(9) that is situated on a diagonal (20) when the roller (9) is 
viewed from the side surface thereof, and also wherein, in at least 
one of the roller rolling groove (31a) and load rolling groove 
(32a), there is formed a guide groove (38) for guiding the roller 
retainer (11) . 

According to the fifth aspect of the invention, not only there 
can be obtained the above-mentioned operation effects, but also, 
since the roller retainer is guidedby the guide groove, the fall-down 
of the roller retainer as well as the skew of the roller can be 
controlled. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a roller screw incorporating 
therein a roller retainer according to a first embodiment of the 
invention; 

Fig. 2 is a section view of the above roller screw in the 
axial direction thereof; 1 

s 

Fig. 3 is a side view of a roller retainer and a roller; 
Fig. 4 is a perspective view of the roller retainer and roller; 
Figs. 5A and 5B are views of roller retainers and rollers, 
showing a state thereof in which they are respectively arranged 
in line; specifically, Fig. 5A shows a state thereof in which they 
are parallel arranged and Fig, 5B shows a state thereof in which 
they are cross arranged; 

Fig. 6 is a typical view of rollers and roller retainers rolling 
on the periphery of a screw shaft (that is, Fig. 6 is a section 
view of the rollers and roller retainers in a direction crossing 
the screw shaft at right angles); 

Fig. 7 is a perspective view of rollers and roller retainers 
which are parallel arranged in a roller screw; 

Fig. 8 is a perspective view of rollers and roller retainers 
which are cross arranged in a roller screw; 

Fig. 9 is a section view of another exanple of a roller retainer; 
Fig. 10 is a plan view of a linear guide incorporating a roller 
retainer according to the first embodiment of the invention; 
Fig. 11 is a side view of the above linear guide; 
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Fig. 12 is a section view of the linear guide, taken along 
the direction thereof to cross the axial direction thereof; and 

Fig. 13 is a side view of a roller retainer and a roller according 
to the prior art . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter , a description will be given in more detail of 
preferred embodiments of the invention with reference to the 
accompanying drawings* 

Now, Fig. 1 shows a roller screw into which a roller retainer 
according to a first embodiment of the invention is incorporated. 
This roller screw comprises a screw shaft 5 with a spiral-shaped 
roller rolling groove 5a formed on the outer peripheral surface 
thereof, a nut member 6 (slide member) , in which a roller circulation 
passage (rolling body circulation passage) including a 
spiral-shaped load rolling groove 6a formed on the inner peripheral 
surface thereof in such a manner to correspond to the spiral-shaped 
roller rolling groove 5a is formed and which is assembled to the 
screw shaft 5 in such a manner that it can be moved with respect 
to the screw shaft 5, and a plurality of rollers which are arranged 
and stored in the roller circulation passage and are allowed to 
circulate in linking with the relative movement of the nut member 
6 with respect to the screw shaft 5. A load rolling passage of 
the roller circulation passage is formed by and between the roller 
rolling groove 5a of the screw shaft 5 and the load rolling groove 
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6a of the nut member 6. The nut member 6 includes a return pipe 
7. A no-load return passage, which allows one end of the load 
rolling passage to communicate with the other end thereof, is formed 
by the return pipe 7. With the relative rotation of the screw 
shaft 5 with respect to the nut member 6, the roller is allowed 
to roll between the roller rolling groove 5a of the screw shaft 
5 and the load rolling groove 6a of the nut member 6, while the 
nut member 6 is moved linearly with respect to the screw shaft 
5. . 

Now, Fig. 2 shows the section of the above roller screw in 
the axial direction thereof. On the outer peripheral surface of 
the screw shaft 5, there is formed a roller rolling groove 5a having 
a given lead. The roller rolling groove 5a has a V-shaped section 
and the angle of the inclined wall surface of the V-shaped roller 
rolling groove 5a is set substantially at 90°.. A roller 9 is 
allowed to roll on the wall surface 8a or 8b of the roller rolling 
groove 5a. In the bottom portion of the roller rolling groove 
5a, there is formed a guide groove 10 which is used to guide a 
roller retainer 11 along the roller rolling groove 5a. This guide 
groove 10 is formed slightly wider than the width W of the roller 
retainer 11 and slightly deeper than the end face 11a of the roller 
retainer 11, in order to be able to avoid interference with the 
roller retainer 11 (see Fig. 3) . 

The nut member 6 is fitted with the screw shaft 5 with a clearance 
between them. The nut member 6 is formed substantially in a 
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cylindrical shape and includes, in the end portion thereof / a flange 
12 which is used to connect the nut member 6 to a member to be 
guided. On the inner peripheral surface of the nut member 6, there 
is formed a spiral-shaped load rolling groove 6a having a lead 
equal to the lead of the screw shaft 5. The load rolling groove 
6a also has a V-shaped section and the angle of the inclined wall 
surface of the V-shaped loadi rolling groove 6a is set substantially 
at 90°. The roller 9 is allowed to roll on the wall surface 13a 
or 13b of the roller rolling groove 6a. Between the load rolling 
groove 6a and roller rolling groove 5a that adjoin each other, 
there is formed a substantially square-shaped load rolling'passage . 
In the bottom portion of the load rolling groove 6a, there is 
formed a spiral-shaped guide groove 14 which extends along the 
load rolling groove 6a. This guide groove 14 is also formed slightly 
wider than the width VJ of the roller retainer 11 and slightly deeper 
than the end face 11a of the roller retainer 11 , in order to be 
able to avoid interference with the roller retainer 11 (see Fig. 
3) . As shown in Fig. 1, in the nut member 6, there are opened 
up return pipe fit holes into which the two side portions of a 
return pipe 7 can be inserted. The return pipe fit holes are so 
formed as to extend into the load rolling groove 6a. The return 
pipe 7 is fixed to the nut member 6 by a pipe holder 15. 

As shown in Fig. 2, between the load rolling groove 6a of 
the nut member 6 and the roller rolling groove 5a of the screw 
shaft 5, there are arranged and stored a plurality of rollers 9. 
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The plurality of rollers. 9, in some cases, are parallel arranged 
such that the axes of the mutually adjoining rollers 9 are kept 
almost parallel to each other and, in other cases, they are cross 
arranged such that the axes of the mutually adjoining rollers 9 
cross each other almost at right angles. The manner of arrangement 
of the rollers 9 is decided according to a ratio of axial-direction 
loads applied to the roller screw during the reciprocating motion 
theredf. 

Figs. 3 and 4 respectively show the roller retainer 11 and 
roller 9 which are incorporated into the above-mentioned roller 
screw. Specifically, Fig. 3 is a view of the roller 9 and roller 
retainer 11 when they are viewed from the side surfaces thereof; 
and, Fig.. 4 is a perspective view of the roller 9 and roller retainer 
11 . 

The roller 9 is formed in a cylindrical shape ,and the side 
surface thereof has a substantially square shape. The roller 9 
is allowed to roll between the wall surfaces 8a and 13a or between 
the wall surface 8b and 13b which respectively provide the mutually 
opposing sides of the load running passage (see Fig. 2) . The outside 
diameter of the roller 9 is set almost the same as the distance 
between the wall surfaces, while the axial -direction length of 
the roller 9 is set slightly smaller than the distance between 
the wall surfaces. By the way, a pre-load may be given to the 
roller 9 or may not. 

The roller retainers 11 are disposed in the same number as 
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that of the rollers 9 in order that they are able to hold the plurality 
number of rollers 9 individually. Also, the roller retainer 11 
is formed in a frame shape so that it can enclose the outer periphery 
of the roller 9 situated on the diagonal 20 when it is viewed from 
the side surface thereof. And, the corner portion 9a of the roller 
9 is fitted into a fit groove 21 which is formed in the interior 
portion of the frame-shaped roller retainer 11 and has a V-shaped 
section. The roller retainer 11 restricts the corner portion 9a 
and cylindrical portion 9b of the roller 9. The roller retainer 
11 is formed of synthetic resin and is manufactured by injection 
molding with the roller 9 inserted therein. 

Now, Figs. 5A and 5B show examples where the rollers 9 and 
roller retainers 11 are arranged linearly in a line. Specifically, 
Fig. 5A shows an example where the mutually adjoining rollers are 
arranged in such a manner that their axes are kept substantially 
parallel to each other, whereas Fig. 5B shows an example where 
the mutually adjoining rollers are arranged in such a manner that 
their axes cross each other substantially at right angles. In 
the case of the roller screw, within the return pipe 7, the rollers 
9 and roller retainers 11 are arranged linearly in this manner. 
Also, in the case of a rolling guide apparatus which will be discussed 
later, within a load rolling passage and a no-load return passage, 
rollers 9 and roller retainers 11 are arranged linearly. 

Now, Fig. 6 is a typical view of a roller allowed to roll 
along the outer periphery of the screw shaft and a roller retainer 
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for holding this roller . In case where, the screw shaft 5 is rotated, 
the rollers 9 and roller retainers 11 are respectively allowed 
to roll in the peripheral direction of the screw shaft 5 within 
the load rolling passage while receiving loads.. In this rolling 
operation, there is produced a speed difference between the inner 
and outer peripheral sides of the screw shaft 5 and thus the roller 
9 is going to fall down in a plane including the axis of the roller 
9 and advancing direction thereof , thereby causing a skew in the 
roller 9. However, since the roller retainer 11 restricts the 
corner portion 9a and cylindrical portion 9b of the roller 9, the 
roller 9 can be restricted positively and the skew of the roller 

9 can be thereby controlled. Also, because the two end portions 
lib and lib of the roller retainer 11 are guided to the guide groove 

10 formed in the bottom portion of the roller rolling groove 5a 
and to the guide groove 14 formed in the bottom portion of the 
load, rolling groove 6a, the smooth circulation of the roller retainer 

11 and roller 9 can be assured. Also, as shown in Fig. 6, the 
two end portions lib and lib of the roller retainer 11 are contacted 
with the guide grooves 10 and 14. That is, the roller retainer 
11 itself is also restricted by the guide grooves 10 and 14. This 
can prevent the roller retainer 11 from falling down and thus the 
roller 9 from falling down. 

The roller 9 and roller retainer 11 rolling on the outer 
periphery of the screw shaft 5 are picked up by the return pipe 
7. The thus picked-up roller 9 arid roller retainer 11 are then 
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allowed to pass through the interior portion of the return pipe 
7. And/ the roller 9 and roller retainer 11 are returned again 
to the load rolling passage at intervals of several pitches. In 
case where the direction of rotation of the screw shaft Sis reversed, 
the roller 9 and roller retainer 11 are allowed to circulate reversely 
aiong the above passage. By the way, in case where the screw shaft 
5 is fixed and the nut member 6 can be rotated, the roller 9 and 
roller retainer 11 are also allowed to circulate similarly. 

Now, Fig, 7 shows an example where a plurality of rollers 
9 are parallel arranged in the roller circulation passage in such 
a manner that the axes of the mutually adjoining rollers 9 are 
kept substantially parallel to each other; and, Fig. 8 shows an 
example where a plurality of rollers 9 are cross arranged in such 
a manner that the axes of the mutually adjoining rollers 9 are 
made to cross each other substantially at right angles. As shown 
in these figures, whether the. rollers 9 are parallel arranged or 
cross arranged, the roller retainers 11 are always allowed to keep 
a constant position, that is, the disposition of ^he roller retainers 
11 is free from the influence of the directions of the rollers 
9. Also, since the disposition of the roller retainers 11 is free 
from the influence of the directions of the rollers 9,. the guide 
grooves 10 and 14 may be formed only in the bottom portions of 
the roller rolling groove 5a and load rolling groove 6a, so that 
the guide grooves 10 and 14 can be formed easily. 

Now, Fig. 9 shows another example of a roller retainer according 
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to the invention. The present roller retainer 11 is not molded 
with the roller 9 inserted therein but the roller retainer 11 is 
formed as a single body. And, after molded as a single body, the 
roller 9 is fitted into the roller retainer 11 . The corner portions 
9a of the roller 9 are inserted into a fit groove 21 formed in 
the roller retainer 11. Between the roller 9 and roller retainer 
11, there is provided an interference and thus the roller 9 and 
roller retainer 11 are interference fitted with each other. Even 
in case where the roller retainer 11 is formed in this manner, 
the clearance between the roller 9 and roller retainer 11 can be 
made small. 

By the way, in the present roller screw, the roller 9 rolling 
on the roller rolling groove 5a of the screw shaft 5 is picked 
up by the return pipe 7 and is returned by an amount equivalent 
to several windings. However, alternatively, there can also be 
employed a structure in which a deflector for picking up the roller 
9 is disposed in the nut member 6. That is, the roller 9 rolling 
on the roller rolling groove 5a of the screw shaft 5 may be removed 
from the roller rolling groove 5a by this deflector and may be 
then returned beyond the outside diameter portion of the screw 
shaft 5 to the roller rolling groove 5a that is situated by one 
lead ahead. Also, although not shown, there can also be employed 
a roller screw of a so called side cover type in which a nut member 
6 is composed of a nut main body with a load rolling groove formed 
therein and two side covers respectively mounted on the two ends 
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of the nut main body, in the nut main body, there is formed a roller 
return passage, and, in the two side covers, there are formed 
communication passages allowing the load rolling groove and return 
passage to communicate with each other. 

Now, Figs. 10 and 12 respectively show a linear guide serving 
as a rolling guide apparatus incorporating therein the roller 
retainer 11 according to the first embodiment of the invention. 
This is a known linear guide which is used to guide a movable 
body such as a table set on a fixed portion such as a bed or a 
saddle. And, this linear guide comprises a guide rail 31 (a track 

A 

shaft) which is disposed on the fixed portion and includes roller 
rolling grooves 31a formed along the longitudinal direction of 
the guide rail 31 and serving as rolling body rolling surfaces, 
a moving block (a slide member) 32 in which there is formed a roller 
circulation passage (rolling body circulation passage) including 
load rolling grooves serving as load rolling surfaces corresponding 
to the roller rolling grooves 31a of the guide rail 31 and also 
which is assembled to the guide rail 31 in such a manner that it 
can be freely moved with respect to the guide rail 31, and a plurality 
of rollers 9 which are respectively arranged and stored in the 
roller circulation passage and are allowed to circulate through 
the roller circulation passage in linking with the relative movement 
of the moving block 32 with respect to the guide rail 31. The 
plurality of rollers 9 are held by the roller retainers 11 
individually (see Fig. 12) . The rollers 9 are arranged and stored 
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in the roller circulation passage in such a manner that the axes 
thereoi are kept substantially parallel to each other. With the 
endless circulation of the plurality of rollers 9, the moving block 
32 supporting the movable body is allowed to move linearly along 
the guide rail 31. By the way, the roller retainer 11 may also 
be formed in a band shape so that the plurality of rollers 9 circulating 
through the roller circulation passage can be held in a series 
manner . 

The guide rail 31 is long and narrow and has a substantially 
square-shaped section. On the two right and left side surfaces 
of the guide rail 31, there are formed the roller rolling grooves 
31a having a V-shaped section, which respectively extend along 
the whole length of the guide rail 31 in the longitudinal direction 
and provide a track when the rollers 9 roll. By the way, although 
the shown guide rail is linear, in some cases, a curved rail is 
also used as the guide rail. Also, while the number of the roller 
rolling grooves 31a is two in the illustrated embodiment, the number 
of the roller rolling grooves can also be changed according to 
the uses of the linear guide. 

The moving block 32 can be substantially structured in such 
a manner that a moving block main body 34 and a pair of side covers 
35 respectively disposed on the two ends of the main body 34 are 
combined together. In the moving block main body 34., there are 
formed two load rolling grooves 32a with a V-shaped section which 
are respectively opposed to the roller rolling grooves 31a (see 
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Fig. 12) . Due to the combinations of the load rolling grooves 
32a and roller rolling grooves 31a, between the guide rail 31 and 
moving block 32, there are formed two load rolling passages C. 

Further, in the moving block main body 34, there are formed two 
return passages D which respectively extend in parallel to their 
associated load rolling passages C, and a pair of direction switch 
passages which respectively connect the respective return passages 
D to their associated load rolling passages C. Combination of 
the return passages D and load rolling passages C with the pair 
of direction switch passages connecting them together forms a roller 
circulation passage. 

As shown in Fig. 12, the moving block main body 34 includes 
a main body block 39 and a molded body 3 6. The main body block 
39 is a high-rigidity structure body which is made of steel in 
such a manner that it can stand a load to be applied to the moving 
block 32 and, in the upper surface of the main body block 39, there 
is formed a screw hole for fixing a member to be guided by the 
present linear guide. The molded body 3 6 is molded integrally 
with the main body block 39 according to a so called insert molding 
method in which molten resin is injected into a metal mold storing 
the main body block 39 therein. By the way, in some cases, the 
molded body 36 is die-cast molded using metal such as aluminum 
instead of the resin. Also, the invention is not limited to the 
above-mentioned insert molding method. For example, the main body 
block 39 and molded body may be formed separately and, after then, 
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they may be combined together. Also, the main body block 39 and 
molded body 3 6 may be molded integrally according to an MIM (Metal. 
Injection Mold) method. 

The above-mentioned load rolling grooves 32a are respectively 
formed in the main body block 39. And, on the other hand, the 
return passages D are respectively formed in the molded body 36. 

In the main body block 39, there are formed two through holes 
which respectively extend in parallel to their associated load 
rolling grooves 32a, and the pipe-shaped portion of the molded 
body 3 6 is molded integrally with the through holes of the main 
body block 39. And, in the interior portion of the pipe-shaped 
portion of the molded body 36, there are formed the return passages 
•D for return of the rollers as well as guide grooves 37 which are 
used to guide the roller retainer 11 in their associated return 
passages D. Also, in the main body block 39, there are formed 
guide grooves 38 respectively extending along their associated 
load rolling grooves 32a. These guide grooves 37 and 38 are 
respectively formed slightly wider than the width of the roller 
retainer 11 and slightly deeper than the end face of the roller 
retainer 11, in order to be able to avoid interference, with the 
roller retainer 11. These guide grooves 37 and 38 guide the roller 
retainer 11 as well as, when the moving block 32 is pulled out 
from the guide rail 31, prevent the rollers 9. from slipping off 
the load rolling passages C. By the way, the guide grooves 38 
may not be formed in the main body block 39 but guide grooves may 
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be formed in the molded body that is formed integrally with the 
main body block 39. 

As the moving block 32 is moved along the guide rail 31 , the 
roller 9 rolls from one end of the load rolling passage C to the 
other end thereof while receiving a load from the moving block 
32/ after then, the roller 9 is picked up into one direction switch 
passage and is then guided to the return passage D and, further, 
the roller 9 is returned to one end of the load rolling passage 
C through the other direction switch passage. During circulation 
of the roller 9, the roller 9 is going to fall down in a plane 
including the axis of the roller 9 and the advancing direction 
thereof, thereby causing a skew in the roller 9. However, since 
the roller retainer 11 restricts the corner portion 9a of the roller 
9, the roller 9 can be restricted positively to thereby be able 
to control the skew of the roller 9. Also, because the end portions 
lib and lib of the roller retainer 11 are guided by the guide grooves 
38 respectively formed in their associated load rolling grooves 
32a, the smooth circulation of the roller retainer 11 and roller 
9 can be assured. Further, since the roller retainer 11 according 
to the present embodiment encloses the outer periphery of the roller 
9 that is situated on the diagonal thereof when the roller 9 is 
viewed from the side surface thereof, whether the rollers 9 are 
parallel arranged or cross arranged, the roller retainer 11 is 
able to always keep a constant position and thus the disposition 
of the roller retainer 11 is free from the influence of the direction 
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of the roller 9. Therefore, the guide grooves 37 and 38 may be 
formed only at the diagonal positions of the roller 9, which can 
facilitate the formation of the guide grooves 37 and 38. 

By the way, in the present embodiment, the relative motion 
of the moving block 32 and guide rail 31 is linear; however, the 
invention can also apply suitably to a guide apparatus in which 
the relative motion is' curved. 

Also, the roller retainer according to the invention can also 
apply to a roller spline which is used as a rolling guide apparatus 
and further can apply to a bearing such as a swing bearing, provided 
it uses rollers. 

As has been described heretofore, according to the invention, 
since each roller retainer encloses the outer periphery of its 
associated roller that is situated on the diagonal when the roller 
is viewed from the side surface thereof, the roller retainer is 
allowed to keep a constant position whether the rollers are arranged 
in a parallel manner or in a cross manner and thus the disposition 
of the roller retainer is free from the influence of the direction 
of the roller. Therefore, there can be obtained a roller retainer 
which can be applied not only to a structure in which rollers are 
parallel arranged but also to a structure in which rollers are 
cross arranged. Also, because the roller retainer restricts the 
corner portion of the roller, the roller is difficult to slip off 
the roller retainer, thereby being able to restrict the roller 
positively, so that the skew of the roller can be controlled. 
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Claims: 

1. A roller retainer for holding a roller circulating through 
a roller circulation passage, 

wherein said roller retainer encloses the outer periphery 
of said roller situated on a diagonal when said roller is viewed 
from the side surface thereof. 

2. A roller retainer as set forth in Claim 1/ wherein said 
roller retainer holds a plurality of rollers circulating through 
said roller circulation passage, individually. 

3. A roller retainer as set forth in Claim 1, wherein said 
roller retainer is molded with said roller inserted therein. 

4. A roller screw comprising: 

a track shaft including a spiral-shaped roller rolling groove 
having a V-shaped section; 

a slide member including a roller circulationpas sage including 
a spiral-shaped load rolling groove h'aving a V-shaped section and 
assembled to said track shaf t so as to move with respect to said 
track shaft, said load rolling groove corresponding to said roller 
rolling groove; 

a plurality of rollers arranged and stored in said roller 
circulation passage and allowed to circulate through said roller 
circulation passage in linking with the relative motion of said 
slide member with respect to said track shaft; and 

a plurality of retainers for holding said plurality of rollers 
individually so that said rollers are rotated and slid; 
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wherein each of said roller retainers encloses the outer 
periphery of its associated one of said rollers that is situated 
on a diagonal when said roller is viewed from the side surface 
thereof r and also wherein, in at least one of said roller rolling 
groove and said load rolling groove, there is formed a guide groove 
for guiding said roller retainer. 

5. A rolling guide apparatus comprising: 

a track shaft including a roller rolling groove having a V-shaped 
section; * 

a slide member including a roller circulation passage with 
a load rolling groove having a V-shaped section and assembled to 
said track shaft so as to move with respect to said track shaft, 
said load rolling groove corresponding to said roller rolling groove; 

a plurality of rollers arranged and stored in said roller 
circulation passage and allowed to circulate through said roller 
circulation passage in linking with the relative motion of said 
slide member with respect to said track shaft; and 

a plurality of retainers for holding said plurality of rollers 
individually so that said rollers are rotated and slid; 

wherein each of said roller retainers encloses the outer 
periphery of its associated one of said rollers that is situated 

on a diagonal when said roller is viewed from the side surface 

( 

thereof, and also wherein, in at least one of said roller rolling 
groove and said load rolling groove, there is formed a guide groove 
for guiding said roller retainer. 
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6. A roller retainer, a roller screw, and a 
rolling guide apparatus each substantially as herein 
described with reference to any one of Figures 1 to 12 of 
the accompanying drawings. 
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